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Abstract: Based on the characteristics of micro -machined gyroscope and tunneling effect， the
principle of operation and structure design of angular vibrating tunneling gyroscope have been
introduced. Given the vibration direction of driving and sensing mode in in-plane and out-of-
plane， several vibration measuring methods， including image processing， electrostatic force step
stimulation and mechanism excitation， were utilized to test the vibration characteristics of the
driving and sensing model of the tunneling gyroscope under the atmosphere environment， the
resonance frequency and quality factor of the tunneling gyroscope were also obtained. The same
results are obtained by different methods.




























































测试过程中，在可动梳齿上施加 Vp=1 V 固定电
压，两定齿中的一个定齿通过一开关 K 连接到另一
固定电压 Vi 上，Vi 的大小在 30~70V 间；另一固定梳
齿与 I-V 放大器相连接，其输出信号通过 A/D 采集
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和 Vd-Vasinωt 的激励信号时，驱动梁将在该静电激
励下产生振动，当改变激励频率 ω 时，则可通过图
像法找到驱动梁的谐振点。用 40 V+10 Vsinωt 和







试。在图 2 所示的 Vi 上加上 60V 直流电压，当开关
K 闭合瞬间，通过示波器得到如图 6（a）所示阶跃响
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（a）H 进入缺陷 （b）氢压裂纹形核
（c）裂纹钝化形成鼓泡 （d）鼓泡开裂
图 7 氢压裂纹钝化形成鼓泡示意图
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